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31
Heavy metals in the environment can lead to negative effects on plants and 32 animals, and consequently on human health (van Straalen and Looke,1997) . The 33 reliable determination of both the amount and the chemical speciation of heavy metals 34 in environmental studies is essential for an accurate risk assessment. According to the 35 free ion activity model (FIAM) (Campbell,1995; Parker and Pedler, 1997) , the 36 bioavailability of heavy metals to organisms depends mostly on the free metal ion 37 concentration (which is directly linked to activity). Moreover, the free ion concentration This technique is based on the theory of Donnan membrane equilibrium 80 (Donnan, 1925; Helfferich, 1969) . Experimentally, a cation exchange membrane 81 separates the sample solution (donor solution) from an acceptor solution. The negative 82 electrostatic potential generated in the membrane by the deprotonated sulphonic acid 83 groups favours transport of cations and strongly retards anion transport and practically 84 only allows cation exchange through the membrane. The technique has been 85 implemented in the lab and in situ (Kalis et al., 2006b; Oste et al., 2002; Weng et al., 86 2001a). exchange membrane. The cell has been designed so that there is a direct contact of both 92 solutions with the membrane and there is a continuous recirculation at each side. The equilibrium principle that the cationic activities in the donor and acceptor sides (for any 105 given cation) are equal at Donnan membrane equilibrium (Helfferich, 1969 (Galceran et al., 2010; Parat et al., 2011a; Parat et al., 2011b , 2000) ). In the lab DMT cell (see Fig. 1 constant in AGNES (where the N 2 /CO 2 system was used). Perhaps, it could be due to the heterogeneity of the soil sub-samples or differences in the extraction procedure, given that AGNES and DMT show similar values for a given 366 replicate.
367
In most of the extractions, differences between DMT and AGNES range 368 between 0.6 and 17%. Only, the replicate I of loam soil showed a difference of 26%.
369
The total Zn measured confirms the different origins of the soils. The total Zn content is 370 around three times higher in sand and reclaimed peat extractions, than in clay and loam. 
